Association of improved pulmonary phenotype in Irish cystic fibrosis patients with a 3' enhancer polymorphism in alpha-1-antitrypsin.
Modifier genes other than CFTR are thought to influence lung disease phenotype in cystic fibrosis (CF). In this study, we investigated the relationship between a polymorphism (1237 G --> A) in the 3' enhancer region of the alpha-1-antitrypsin (AAT) gene and pulmonary disease severity in 320 CF patients recruited from two independent adult referral centers in Ireland, and evaluated the in vivo effect of the polymorphism on AAT levels during acute infection. When corrected for confounding variables, the polymorphism was found to make a small but significant contribution to variance in percent predicted forced expired volume in 1 sec (FEV1) (1.1%, P = 0.05), with possession of the A allele being associated with better pulmonary function (AA/AG genotype: percent predicted FEV1, 70.8 +/- 3.9; GG genotype: percent predicted FEV1, 62.0 +/- 1.4). As would be expected of a modifier effect, the influence of the polymorphism was more marked in patient groups traditionally associated with more severe lung disease, contributing 3.2% (P = 0.033) to the variance in percent predicted FEV1 in patients homozygous for DF508, 3.3% (P = 0.007) to those infected with Pseudomonas aeruginosa, and 3% (P = 0.024) in female patients. In each instance, a positive association between possession of the A variant and higher percent predicted FEV1 was observed. We did not, however, find any evidence that possession of the A allele effected upregulation of AAT during acute infection in vivo. This lack of a demonstrable functional effect in vivo suggests that the polymorphism is a marker for a modifying effect on pulmonary phenotype in the Irish CF population by a mechanism that is yet to be explained.